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connected in either DIE mode or DATA COMMUNICATION EQUIPMENT 
(DCE) mode. This allows direct connection to all types of RS-232 equipment | 
including modems. In addition, these two channels are capable of high 
speed synchronous operation using internal or external clocks. 


PORT MAP | 


The INTERFACER 3 interface uses a block of eight port addresses for 
communication between it and the host processor. The address of the 
first port is switch selectable to any address which is a multiple of 
eight. The ports will be referred to as relative ports 0 - 7. 


RELATIVE PORT FUNCTION 
20 USART Data Register (R/W) 
4 USART Status Register (R). . 
SYNI/SYN2/DLE Register (W) 
2 USART Mode Register (R/W) 
3° USART Command Register (R/W) 
4 > _ Transmit Interrupt Status Register (R) 
Transmit Interrupt Mask Register (W) 
5 Receive Interrupt Status Register (R) 
Receive Interrupt Mask Register —(W) 
6 Not used 
7 Pe User Select Register (write only) . 


PORT ADDRESSING 


DIP switch Sl, positions | thru 6 are used to select the base address 
of the eight port block in a binary fashion as shown below: 


SWITCH POSITION  #=ADDRESS BIT 


1....PORT DISABLE WHEN "ON" 
DN eehig ce ac are waa oat we AT 

eID tsi fees Tai lace ens a ead eta A6 "ON" = "0" 
A a 8a tah tas a encanta hte! BBR eo A5 "OFF" = "1" 
D. ciate wha tala ee oleae Gree Bees A4 
Bee ean aes A3 


EXAMPLE: To address this board at addresses 1OH thru 17H for CompuPro 
operating systems, position 1.and 5 would be "OFF" and positions 2 
thru 4 and positions 6 would be "ON". 


EXAMPLE: To address this board at addresses 38H thru 3FH, positions 1, 
4, 5, and 6 would be "OFF" and positions 2 and 3 would Be "ON". 


USER/BOARD SELECTION 


To select a particular channel and to select which board that channel 
will be on (when running more that 8 users), requires the use of the 
User Select Port and two board select switches. The five bit User 
Select Register determines which of 32 possible users will be selected 
at a particular time. The two board select switches determine whether 
a board will respond to users 0 thru 7, 8 thru 15, 16 thru 23, and 24 
thru 31. A particular user (0-31) is selected by outputting the five 
bit. number that represents that user: The diagram shown below will 
describe the relation between the board select switches and the User 
Select Register. 


: USER SELECT REGISTER 
DATA BIT NAME FUNCTION 


DO. USO USER SELECT 0 (LSB) 
D1 USI USER SELECT 1 

D2. US2 USER SELECT 2 (MSB) 
D3 BSO BOARD SELECT 0 (LSB) 
D4 BSL BOARD SELECT I (MSB) 
D5 NOT USED 

D6 NOT USED 


D7 NOT USED 


‘Since each INTERFACER 3 will support 8 users, we will refer to these 

eight as RELATIVE USER 0-7. These eight ports are physically 
configured with relative user 0 on the extreme right side of the board 

and relative user 7 on the extreme left side. To determine the exact 

user number, the RELATIVE USER number must be added to the USER OFFSET 
number. The RELATIVE USER number corresponds to the three bits above 
called USER SELECT 0-2, and the USER OFFSET number corresponds to the 
two bits above called BOARD SELECT 0 and 1. These five bits determine 

the exact user number. , 


- RELATIVE 
-US2 US1 USO USER NUMBER 
0 0 oO USER 0 
0 0 1 USER 1 
0 1 0 USER 2 
0 1 1 USER 3 
1 0 0 USER 4 
1 0 1 USER 5 
1 1 0 USER 6 
BOARD - BOARD USER 
SELECT SWITCHES SELECT BITS OFFSET 
S1-8 S1-7 BSI BSO 
ON ON 0 0 0 
ON OFF 0 1 8 
OFF ON i 0 16 
OFF OFF 1 J 24 


EXAMPLE: To address the INTERFACER 3 to respond to users 0 thru 7, 
switches Si-7 and Si-8 would be "ON". To select a particular user in 

the group from 0 to 7, BSI and BSO must be *0" for the board to 
respond. To select user 5, a OSH must be sent to the user’ select 

port. 


EXAMPLE: To address the INTERFACER 3 to respond to users 16 thru 23, 
switch S1-7 would be "ON", and switch S1-8 would be "OFF". To select 

a particular user in the group from 16 to 23, BSI must bea "1" and 

BSO must be "0" for the board to respond. To select user 18, a 12H 

must be sent to the user select port. 


WAIT STATE SELECTION 


The INTERFACER 3 was designed torun in very fast microcomputer 
systems by allowing up to two wait states to be added when accessing 

the USART registers. . Since the user select and interrupt control 
registers are capable of higher speed operation than the USART 
registers, no wait states are inserted even when they are enabled on 

the board. . 


The three vertical pins at J17 control the enabling of one or two wait 
states. With the black pin shunt connecting pins "A" and "C", one 
wait state will be inserted. With the pin shunt connecting pins "B" 
and "C", two wait states will be inserted. If the pin shunt is left 
removed, no wait states will be inserted. 


CABLES 


The INTERFACER 3.is designed to use two-each of two different cables 
assemblies. Relative users 0-5 use a custom 50 conductor cable and 
relative users 6 and 7 use standard 26 conductor cables identical to 

those used on the INTERFACER 1 and INTERFACER 2. 


Relative users 0-2 (50 pin connector on the far right) and velgtive 
users 3-5 (50 pin connector in middle of board) use a custom. three- 
user cable (see photo A page 7). This cable consists of a female 50 
pin insulation displacement connector that splits into thirds and 
connects to three female DB-25 connectors. The actual cable has 
positions 1-16 (pin 1 on the far left side of the connector) on the 
first DB-25, positions 17-32 on the second DB-25, and positions 33-50 
on the third DB-25. 


NOTE: The pin numbers on the circuit diagram show the pin numbers on 
the DB-25 connector and not the 50 pin connector. 


Relative user 7 (26 pin connector on the far left) and relative user 6 
(26 pin connector to the right of user 7) use standard RS-232 I/O 


cables (see photo B below). This cable consists of a female 26 pin 
insulation displacement connector that mates to a female DB-25 (the 
26th conductor is not used). 


NOTE: The pin numbers on the circuit diagram show the pin numbers on 
the DB-25 connector and not the 26 pin connector. 


SLAVE CLEAR/POWER-ON-CLEAR OPTION 


The INTERFACER 3 is designed to be cleared by either pRESET* or 
SLAVECLR*. In some older non-IEEE 696 processor boards, POC* does not 
generate SLAVECLR* and pRESET*. On these systems this board might not 
be cleared upon power-up. By cutting the trace at J18 between "B" and 

"C", and installing a jumper between holes "A" and "C", this board 

will be cleared by POC* instead of SLAVECLR*. 


USING INTERRUPTS 


The INTERFACER 3 has a simple but elegant interrupt structure that 
allows considerable flexibility. Each USART generates both a transmit 

and receive interrupt, for a total of 16 distinct interrupts for the 

board. A transmit interrupt indicates that the USART transmit 
register is empty and it is ready to accept a character. A receive 

interrupt indicates that data is available from the receiver data 

register. Each of these interrupts may be masked "OFF" or "ON" by 
altering the INTERRUPT CONTROL REGISTERS as described below. Each of 
these interrupts are open collector, and may be individually tied to | 

any of the eight vectored interrupt lines (VIO-VI7). The status of 

each interrupt line may be sampled by reading the INTERRUPT STATUS 
REGISTERS as described below. 


- Since each of the 16 interrupts generated on the INTERFACER 3 may be 
tied to any of the eight vectored lines, almost any type of priority 
scheme may be implemented. All transmit interrupts are brought out on 
one side of jumper socket J15, and all receive interrupts are brought 

out on one side of jumper socket Ji6. On the opposite side of each 
socket, each of the eight vectored interrupt lines are brought out. 

By using the provided headers, any USART interrupt may be connected to 
any VI line. The pin-out of J15 and Ji6 are shown below. 


INTERRUPT J15 VI LINE 316 INTERRUPT 


-- VIO ---[9 8] -—- RxINT 0 
--- VIL ---|10 7) ----- RXxINT 1 
a= VI2~--|IL 6) -=-- RxINT 2 
--- VI3 ---}12. 5} ----- RxINT 3 
-- VI4-~--1134| ----- RxINT 4 
a- VIS ---]14 3} == RxINT 5 
--- VI6 ---|15 | ----- RxINT 6 
--- VI7 --- [16 ~~~ RxINT 7 


EXAMPLE: If you want to generate an interrupt on vectored interrupt 
line VI3 when data becomes available from relative user 6, solder a 
wire between pins 2 and 12 of J16. 


EXAMPLE: If you want to generate an interrupt on vectored interrupt 
line Vi6 when data becomes available from relative users 0,1,2, and 7, 
solder a wire to connect pins 1,6,7,8 and 15 of J16. 


EXAMPLE: If you want to generate an interrupt on vectored interrupt 
line VIO when relative user 2 is ready to accept a character, solder a 
wire to connect pins 8 and 11 of J15. 


CHANNEL 6/7 INTERRUPT OPTION 


Relative channels 6 and 7 are capable of generating a third interrupt 
called TxXEMT/DSCHG*. This interrupt occurs when the transmitter has 
completed serialization of the last character loaded or a change has 
occurred in the state of the DSR or DCD RS-232 status lines. 
Additional information on this line may be found in the 2651 data 
sheet in this manual. 


The TxEMT/DSCHG* output from the 2651 may be jumpered to generate 
either a transmit or receive interrupt. Due to the wire-OR capability 

of the interrupt outputs from the 2651, when jumpered, the transmit 

interrupt will become TxRDY OR TxEMT/DSCHG or the receive interrupt 
will become RxRDY OR TxRDY/DSCHG. Therefore, when jumpered, you must 
check the status register to determine what condition caused. the 

interrupt. 


The following table will demonstrate where to install the shorting 
plug to generate the appropriate interrupt. 


CHANNEL TO CAUSE A TxEMT/DSCHG INTERRUPT ON THE: 
NUMBER TxRDY LINE RxRDY LINE 

6 INSTALL J14 INSTALL J13 

7 INSTALL J4 INSTALL J3 


INTERRUPT CONTROL REGISTERS 


Two registers are provided for individually masking the transmit and 
receive interrupts from the bus. On power-up or reset, all interrupts 
are disabled on the INTERFACER 3. To gain access to these registers, 
a user channel must be enabled on the particular board to be altered. 
(You cannot alter any interrupt register on the board set for users 0 
thru 7 unless you have selected one of those eight users) To enable 

a particular Transmit or Receive interrupt, a "1" must be sent to the 
proper bit of the register. The registers are configured so that Data 
Bit O will mask relative user 0, D1 will mask relative user 1, and so 
on with D7 masking relative user 7: This is true for both the 
Transmit Interrupt Control Register (relative port 4) and the Receive 
Interrupt Control Register (relative port 5). 


EXAMPLE: To enable all Transmit interrupts on a particular INTERFACER 
3, send a OFFH to relative port 4. 


EXAMPLE: To enable the transmit interrupt on relative users 1, 4 and 
6, send a 52H to relative port 4. 


EXAMPLE: To disable all Receive interrupts on a particular INTERFACER 
3, send a OOH to relative port 5. 


EXAMPLE: To enable the Receive interrupt on relative users 2, 3 and 
7, send a 8CH to relative port 5. 


INTERRUPT STATUS REGISTERS 


Two registers are provided for checking the status of pending transmit 
and receive interrupts. To gain access to these registers, a user 
channel must be enabled on the particular board to be altered. (You 
cannot read any interrupt register on the board set for users 0 thru 7 
unless you have selected one of those eight users) If a Transmit or 
Receive interrupt is pending, a "1" will be present in the proper bit 
of the status register. The registers are configured so that Data Bit 

0 contains the status of relative user 0, D1 contains the status of 
relative user 1, and so on with D7 containing the status of relative 


user 7. This is true for both the Transmit Interrupt Status Register 
(relative port 4) and the Receive Interrupt Status Register (relative 
port 5). Remember, these status registers are read only! Writing 
into these registers will alter the Interrupt Control Mask. In 
addition, the status of a channel’s interrupts are available even if 
those interrupts are masked "OFF". The Interrupt Control Register 
does not affect the reading of the status from a register. 


EXAMPLE: If all Transmit interrupts on a particular INTERFACER 3 are 
asserted, you will read a OFFH at relative port 4. _ 


EXAMPLE: If transmit interrupts are pending on relative users I, 4 
and 6,.you will read a 52H from relative port 4. 


EXAMPLE: If there are no Receive interrupts pending on a particular 
INTERFACER 3 (no data available), you will read a OOH from relative 
port 5.. 


EXAMPLE: If Receive interrupts are pending on relative users 2, 3 and 
7, you will read a 8CH from relative port 5. 


USART INITIALIZATION 


The serial channels on the INTERFACER 3 are implemented with a 2651 
type USART from either National Semiconductor or Signetics. Several 

of the USART parameters and channel control functions are programmed - 
by writing into or reading from certain registers in the 2651. They 

are! 


The baud rate. 

The word length. 

Whether or not a parity bit is generated. 

Whether the parity is even or odd (if generated). 
The number of stop bits. 

Enabling and disabling the transmitter and receiver. 
Setting and testing the RS-232 handshake lines. 
Synchronous or asynchronous operation. 


PN ANA WN 


In addition, the normal status indication and data transfer functions 
are also handled through the USART’s registers. 


A table of the various registers and where they appear in the I/O port 
map is shown in a previous section and in the following tables. 


"READ" or "INPUT" Ports 


Relative Port Address UART Register Function 
00 hex : Data Port, read received data. 
01 hex Status Port, read UART status info. 
02 hex Mode Registers, read current UART mode. 


03 hex Command Register, read current command. 


"WRITE" or “OUTPUT” Ports 


Relative Port Address UART Register Function 
00 hex Data port, write transmit data. 
Ol hex - SYNI/SYN2/DLE register, write sync bytes. 
02 hex Mode registers, write mode bytes. 
03 hex. Command register, write command byte. 


USART INITIALIZATION SEQUENCE 


When bringing up the USART in asynchronous mode, the following 
sequence of events must occur: 


1. Set Mode Register | 

2.:Set Mode Register 2 

3: Set Command Register 

4. Begin normal USART operation 


When bringing up the USART in transparent synchronous mode, all of the 
following sequence of events must occur. If bringing up the USART in 
non-transparent synchronous mode, step 5 may be omitted. 


. Set Mode Register 1 

. Set Mode Register 2 

. Set SYN1 Register 

. Set SYN2 Register 

. Set DLE Register 

. Set Command Register 

. Begin normal USART operation 


SAU RB WN = 


DATA REGISTERS 


The UART data registers are straight-forward in their operation. You 
write a byte to the data register when you want to transmit that byte 
to an external serial device and you read the byte in the data 
register to receive a byte from an external serial device. The UART 
will automatically add the proper start and stop bits when 
transmitting and will remove.them when receiving. 


STATUS REGISTER 


The status register is used to determine the current state of the 
UART. Each bit of the status register has a different meaning. | 
depending on whether it is high or low. (High means a logic one or 
high level and low means a logic zero or low level.) The following 


table describes the meaning of the status bits: 


STATUS REGISTER FORMAT TABLE 


STATUS REGISTER FORMAT 


QBN PUD BE RS in ee, 


"DATA SET DATACARAIER —-FE/SYN DETECT QVERAUN PEMLEDETECT  TxEMT/DSCHG © RxADY TaAQy 
ees oes payee ASYM: @= NOAMAL ASYNC: = NORMAL RECEIVE = TRANSMIT 
5 
1$ HIGH (SHIGH = NORMAL Nt Mt 9* NORMAL en GE tN on REGISTER REGISTER 
19 OSRANPUT 1* 00D INPUT 1'= FRAMING ERROR VPARITYERROR = TRANSMIT SHIFT Buy. 
is Low iS LOW SYNC: sync: REGISTERS = RECEIVE y StaAwSAE 
0 = NORMAL 0° NORMAL EMPTY HOLOING, HOLOING 
1 = SYN CHARACTER 1 PARITY EAROR HAS DATA- coors 
DETECTED 
CHARACTER 
RECEIVED 


MOTE 1: BAUD RATE FACTOR IN ASYNCHRONOUS MODE APPLIES ONLY IF 
EXTEANAL CLOCK I$ SELECTED. FACTOR (S 26x IF INTERNAL 
_ CLOCK IS SELECTED. 


MODE REGISTERS 


When bringing up the UART, its two mode registers must be set with 
various bit patterns that will determine the operating modes. There 
are two registers, however they occupy only one I/O port address. 
This is accomplished with internal sequencing logic that allows you to 
write the first register (Mode Register 1) and then the second 


register (Mode Register 2). It is important to write to Mode Register 
1 first. 


The meanings of the various bits in the mode registers are described 
on the next page. 
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MODE REGISTER 1 AND 2 FORMAT TABLES 


MODE REGISTER 1 FORMAT 


BIT NUMBERS 
Syne: SYNC: PARITY TYPE PARITY CONTROL CHARACTER LENGTH MODE AND BAUO AATE FACTOR! 
NO. OF TRANSPARENCY = = GON O= OISABLED 08S SITS Of * SYNCHRONOUS 1x RATE 
CHARACTERS CONTROL t= EVEN 1 ENABLED 0196 BITS Gt = ASYNCHRONQUS 1x RATE 
O=Q0URLESYN 0 = NORMAL 10-7 MTs 10 ASYNCHRONOUS 18x RATE 
1 = SINGLE SYN 1 = TRANSPARENT 11<A8ITS 11* ASYNCHRONOUS Bax RATE 
ASYNC: 
STOP BIT LENGTH 
00 = INVALID 
01 = 1 STOP BIT 


18 * 1% STOP BITS 
18-2 STOP aITS 


. MODE REGISTER 2 FORMAT 
BT NB FS arin, 


MOT USED TRASGIITTER Receiver SAUD ARATE SELECTION 
;. - acne e. * cri 0ode = 5@ BAUD A118 = 606 BAUD 1908 = 4808 BAUD 
1* INTERNAL 1s INTERNAL 0O1 = 78 BAUD 0111 = 1208 BAUD 1969 = 7208 BAUD 
0918-118 BAUD 1906 = 1998 BAUD 1110 > 9668 SAUD 


OSt1- 1245 8AUN 1081 2008 BAUD 1891 = 10288 BAUD 
0108-150 BAUD 1010 = 2468 BAUD : 
0101 = 208 SAUD 1011 = 3600 BAUD 


This completes the description of the Mode Registers. Remember that 
you must always write both mode registers, with Mode Register 1 first. 


COMMAND REGISTER 


The Command Register is used to set the operating mode (syne or 
async), enable or disable the receiver and/or transmitter, force a 
"break" condition, reset the error flags and control the state of the 
RTS and DTR outputs. 


COMMAND REGISTER TABLE 


COMMAND REGISTER FORMAT 


OPERATING MODE REQUEST TO RESET ERROR ASYNC: RECEIVE OATATERMINAL — TRANSIT 
00* NORMAL OPERATION SEND m on FORCE BREAK or READY ma CONTROL : 
01 = ASYNC: AUTOMATIC @* FORCES 1*RESETERAGR 0 = NORMAL 0= FORCES = DISARL 

ECHO MODE OuTPUT HIGH FLAG IN STATUS 0+ DISABLE OUTPUT HIGH = 1, EMASLE 
SYNC: SYN AND/OR 1 Fonces ATS, REGISTER (Fe, '“FORCEBREAK |. ewapie 1=FoacES OYA 
OLE STRIPPING MODE mUTEst DETECT SYNC: OUTPUT LOW 
10 LOCAL LOOP BACK SEND DLE 
11» REMOTE LOOF BACK = MOAMAL 
1* SEND OLE 


Mi 


SERIAL MODE JUMPERS 


The INTERFACER 3 board with its serial programming jumpers allows the 
user.. to adapt relative channels 6 and 7 to all standard RS-232 pin 
configurations. In RS-232 mode, these jumpers may be set so that this 
board operates in a "master" mode where it behaves as the Data 
Terminal Equipment (DTE), or it may be set so that the board operates 

in a "slave" mode where it behaves as the Data Communication Equipment 
(DCE). Since almost all CRT terminals and serial interface printers 
operate as the "master" or as the Data Terminal Equipment, then the 
INTERFACER 3 board must operate as the "slave" or Data Communication 
Equipment. (For this reason, relative channels 0-5 are set to 

operate in this mode.) For example, to connect the INTERFACER 3 toa 
terminal like an Televideo or a Hazeltine, relative channels 0 - 5 

will connect directly and relative channels 6 and 7 require that 

serial mode jumpers (J1 and J2) should be set in "stave" mode as shown 

on the following table. To connect relative channels 6 and 7.to a 

modem is a different set-up because modems are set to operate as 
"slaves". When connected to a modem, the serial mode jumpers (J1 and 

32) of the INTERFACER 3 should be set in the "master" mode as shown on 
the following table. 


| PROGRAMMING JUMPERS 
SLAVE MODE, J1/J2: for MASTER MODE, J1/J2: for 


connections to CRT term- connection to MODEMS. 
inals, printers, etc. “ 


RS-232C CONTROL LINES 


The RS-232 control and data lines are defined as shown below. The EJA 
RS-232 standard defines a signal line at greater than +3V (+12V 
typical) to be "SPACING" and a signal line at less than -3V (-12V 
typical) to be "MARKING". 


PIN# CIRCUIT DIR. NAME DESCRIPTION 

1 AA PROTECTIVE GROUND 

2 BA. TO DCE. TxD TRANSMITTED DATA 

3 BB TO DTE RxD RECEIVED DATA 

4 ~ CA TO DCE RTS REQUEST TO SEND 

5 CB TO DTE CTS CLEAR TO SEND 

6 CC TODTE DSR DATA SET READY 

7 AB SIGNAL GROUND 

8 _ CF TO DTE DCD REC’D LINE SIGNAL DET. 
15 DB DCESOURCE TSET TRANS. SIG. ELE. TIMING 
17 DD DCESOURCE RSET  REC’D SIG. ELE. TIMING 
20 CD TODCE DTR DATA TERMINAL READY 


Five hardwired RS-232 handshaking signals are provided for interfacing 

to equipment needing these lines as shown below. Output lines may be 

set either "MARKING" or "SPACING" and their state may be altered by 
software commands as described in the USART INITIALIZATION Section 
under Command Register. 


OUTPUT LINES 
NAME _RS-232 LINE DB25 PIN CONNECTION 
DTR cD 20 OR 6* 
RTS CA 4 OR 5* 
INPUT LINES 


NAME RS-232 LINE DB25 PIN CONNECTION 


DSR cc 6 OR 20* 
CTS CB 5 OR 4* 
DCD CF 8 


*NOTE: Non-starred pin numbers indicate the DB25 pin number for 
relative channels 0 - 5 and when the Serial Mode Jumpers of relative 
channels 6 and 7 are set for "master" mode. The starred pin numbers 

' indicate the DB25 pin number on relative channels 6 and 7 when the 
Serial Mode Jumpers are set for "slave" mode. 
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SYNCHRONOUS MODE CLOCK DRIVER/RECEIVERS 


Relative channels 6 and 7 can either transmit or receive the 

synchronous signal timing element signals. The typical configuration 

requires that the DATA COMMUNICATION EQUIPMENT (DCE) be the source of 
the of the synchronous transmit and receive clocks. The INTERFACER 3 

is capable of independently transmitting or receiving either of the 

clocks in either DCE or DTE modes. The following table will describe 

how the pin shunts should be set for transmitting or receiving the 

clocks. 


RECEIVE SYNC CLOCK TRANSMIT SYNC CLOCK 


CHANNEL 
NUMBER 


TRANSMIT RECEIVE TRANSMIT RECEIVE 


INSTALL J11 | INSTALL J12 | INSTALL J9 | INSTALL J10 | 
INSTALL J7 | INSTALL J8 | INSTALL J5 | INSTALL J6 


eee 


EXAMPLE: If you want relative channel 7 to transmit both its transmit 
and receive sync clocks, install pin shunts on J7 and J5. 


EXAMPLE: If you want relative channel 6 to receive both its transmit 
and receive sync clocks, install pin shunts on J10 and J12. 
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THEORY OF OPERATION 


The INTERFACER 3 can be roughly divided into seven subsections for 
describing its operation. These sections include: The S-100 Bus 
Drivers, the I/O Port Decode Logic, the Strobe Generation Logic, the 
Wait State Logic, the Interrupt Control/Status Logic, the USART, and 
the RS-232 Level Conversion Logic. 


8-100 BUS DRIVERS 


The separate data input and output data buses of the §-100 bus are 
converted to a bi-directional data bus by octal drivers U44 and U58. 
Data from the S-100 bus is driven onto the internal data bus by. U58 
only when sOUT goes high, indicating an output operation. The 
internal data bus is driven onto the S-100 bus when DOEN* goes low, 


indicating that a valid board select (SEL) and pDBIN are high (NAND- 
U45). 


All S-100 bus signals are buffered onto the board if the line would 
otherwise have more than .1 LSTTL load. Address lines AO, Al, A2, and 
pDBIN are buffered onto the board by 2/3 of hex buffer U48, and the 
lines SOUT, sINP, pWR*, O, and pSTVAL* are inverted using portions of 
U29, U43, and U50. 


1/0 PORT DECODE LOGIC 


The eight port block that the INTERFACER 3 occupies is decoded by six 
open collector X-OR gates (U46 and U47). Five of these gates decode. 
address lines A3-A7 by comparing against positions 2-6 of switch Sl, 
and the last section compares sOUT and sINP* to determine if an I/O 
operation is occurring. When all compare conditions are satisfied, 


ASEL goes high. Closing position 1 of 51 will ground ASEL and disable 
the board completely. 


A valid board select (SEL*) is generated (by 1/3 of U32), when ASEL 
goes high along with USEL (indicating that this boards select number 

is active) and Al and A2 are not both high (indicating the USER SELECT 
PORT is not selected). SEL* is disabled by 1/3 of U32 when the USER 
SELECT PORT is enabled so that conflicts between up to four boards 
does not occur. 


A USER SELECT write occurs when ASEL, Al, A2, sOUT, and STROBE 
gohigh. This generates OUTO* (U32) which clocks the least significant 
five bits on the bus (D0-D4) into hex latch U34. The three low order 

bits of U34 are decoded into eight chip enables (CEO* - CE7*) by U35 
when SEL is high and A2 and ESTROBE* are low. The two high order bits 
of U34 are compared to switch positions 7 and 8 of Si by 1/2 of U47 
(X-NOR) to decode a current user board select signal USEL. Access to 
registers on the board requires that USEL be high before access is 
gained. 
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The four interrupt read and write strobes are generated by decoder U49 
when A2 is high and SEL* and STROBE* are low. AO, Al, and sINP* 
determine which output becomes active at the proper time. 


STROBE GENERATION LOGIC 


In order to gain additional access time in an I/O cycle for the 2651 
USARTs, the INTERFACER 3 generates early strobes based on valid 
status. S-100 bus strobes pDBIN and pWR*® are gated together (U30) and 
inverted to generate STROBE and STROBE*. These signals indicate that 
a bus strobe is occurring. The interrupt registers and user select 

port have their data gated by STROBE because they are TTL and capable 
of very’ high speed operation. Since the 2651 type USART is a MOS 
device and has an access time of approximately 250 nS, an early strobe 

is generated so that wait states are avoided whenever possible. A 
status valid signal, ESTATVAL*, is generated whenever pSYNC is high 
and pSTVAL* is low. ESTATVAL* clears "D" flop U33a.to generate 
ESTROBE*, which becomes one term of the USART chip enable decoder U35. 
The termination of STROBE: causes a "I" to be clocked into U33a and 
terminate ESTROBE*. 


WAIT STATE LOGIC 


To allow operation with high speed processors, a wait state generator 

allows the addition of one or two wait cycles. U31 forms atwo bit 

shift register clocked by O*. A wait state is left pending after 

STROBE goes low, and when STALLI* or STALL2* and A2 are low (U30), and 
SEL is high (U45), WAIT* is generated. STALLI* is clocked out on the 

next rising edge of O* after STROBE goes high, and STALL2¥* is clocked 

out the following cycle. The pRDY* line is pulled low by U48 when 
WAIT* goes low. When neither STALLI* or STALL2* is connected on J 1, 

no wait states will be generated. 


INTERRUPT CONTROL/STATUS LOGIC > 


The interrupt logic consists of two 8-bit latches for enabling 
interrupts onto the bus, two 8-bit buffers for reading current 
interrupt status, and sixteen 2-input open collector NAND buffers for 
driving the interrupts on the bus. 


Two 8-bit latches are formed by four 4-bit latches (U38, U41, U52, and 
U55) for generating the interrupt enable mask. The Q outputs become 
the RxINTENx and TxINTENx interrupt enables for selectively masking 
“OFF" individual interrupts. Upon power-up or reset, these latches 

are cleared by CLR* so that all interrupts are disabled. 


The TxRDY and RxRDY interrupt outputs from the 2651 USARTs are 

inverted to form active high interrupt signals. These interrupt 

signals are fed to one input of the open collector NAND buffer, with 

the corresponding interrupt enable fed to the other input. The 
resulting interrupt outputs (TXINTx and RxINTx) are capable of driving 
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the VI0-7 lines directly,. and are brought out to JI5 and J16 for 
jumpering to the appropriate line. 


Two 8-bit buffers are formed from four quad tri-state buffers (U37, 
U42, U5i, and U56) for gating the current USART interrupts (TxRDYx and 
RxRDYx) onto the bus as status information. Since the buffers use Tx 
and Rx RDY instead of Tx and Rx INT lines, the status of disabled 
interrupts are displayed as well as enabled interrupts. 


Relative channels 6 and 7 allow jumpering the TxEMT/DSCHG interrupt 
from the USART to either the TxRDY or RxRDY interrupt outputs. This 
is possible since the outputs from the 265] are open drain and may be 
wire-ORed. 


USARTS" 


The 2651 type USART is quite sophisticated in that it can run in both 
asynchronous as well as synchronous modes. In addition, the part has 
an internal baud rate generator, RS-232 status and control bits, up to 
three interrupt outputs, and the capability of transmitting as well as 
receiving baud clocks. — 


The chip enable (CE) and read/write (R*/W) lines are operated by 
initially determining whether a read or a write will occur (sINP* to 
R*/W) and then strobing the part with CE*. Address lines AO and Al 
determine which of four registers will be selected and CLR resets the 
USART. 


The baud rate clock BAUDCLK is generated by a 5.0688 MHz crystal 
oscillator formed from three inverters (U29) and crystal X1. 


RS-232 LEVEL CONVERSION LOGIC 


Each USART has a full compliment of RS-232 handshaking lines for 
devices that require them. Industry standard 1488 and 1489 receivers 

and transmitters are used throughout for highest performance. In 
addition to the data lines TxD and RxD, each channel has a RTS and DTR 
output and a CTS, DSR, and DCD input. All three RS-232 status lines 
have pullup resistors to +12V so that floating inputs are pulled high. 


Relative channels 0-5 have the RS-232 lines set for direct 
connection to CRT terminals and printers. Relative channels 6 and 7 

may be set for both DCE and DTE modes by wiring new jumpers for Ji and 
J2. 


Relative channels 6 and 7 are capable of sending and receiving both 
the transmit and receive baud clocks for running in synchronous mode, 
An RS-232 driver and‘a receiver are provided for RxC and TxC, and 
either one may be jumpered in. 
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USER NOTES 


SAMPLE TEST PROGRAM FOR RUNNING IN 
ASYNCHRONOUS MODE 


ee OF 


INTERFACER 3 TEST PROGRAM 

* 

* This program will initialize all 2651s. for asynchronous operation 

at 9600 baud with 8 data bits, one stop bit, no parity. This program 
will echo all characters received on any user channel (from 0 to 31) 
and if any user sends a “C, the program will terminate and return back 
to CP/M. 


NOTE: This program assumes that the console device is either an 
INTERFACER 1 or 2 addressed at ports 0 and 1. 
ey 


* 


base equ) I8h 

udata equ BASE+0h ;data port in and out 
ustat equ BASE+ttih ;status register port 
mode equ BASE+2h ;mode register port 
commr equ - BASE+3h ;command register port | 
‘txreg equ BASE+4h ;tx int register 

rxreg equ BASE+5h ;rx int register 

user equ) BASE+7h ;port to select user 


exit equ. 0 ;CP/M reentry point 7 
tbmt equ Olh stransmitter buffer empty 
dav equ 02h -data available - 
> 
* 
* 
org 100h 
Start mvi  a,0ffh jinit user 
Loop = inr a jMext user 
cpi 20H scheck for final uart 
jz. echo start echo routine 
out user - select uart 
mov b,a ssave user in b 
call = init sinit the uart 
mov a,b srestore user 
- jmp loop snext 
Init mvi  a,0CEh  ;set up the 2651 
out mode ssend to mode register | 


mvi a,7Eh 79600 baud, internal clocks 
out mode SEND BYTE TO MR. 2 
mvi  a,27h ;could be 07h (no 1420) 
out commr 


‘ ret 
Echo mvi a,0FFh  ;mask value 
out txreg set tx int reg 
‘out txreg set rx int reg 
Loop1i inr a snext user 
out user sselect uart 
mov bya ssave user in b 


call cstat ;check for data 
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Ok 


Cstat 


Nodat 


Inloop ° i 


Oloop 


Done 


ustat 
dav 
inloop 
udata 
7Fh 
03h 
done 
6,4 


ustat 
tbmt 
oloop 
a,e 
udata 


exit 


;data if aa 
;do echo loop 
srestore user 
snext 

sget data 
soutput data 


slook for key entry 
scheck status 


. sno data 


sdata char 
sno data char 


slook for key entry 
scheck the status 
swait for key entry 
jget key entry 
smask parity off 
shas a “c been hit? 
sreturn to CP/M 
save input in E reg. 


scheck ready for output 
scheck status 

swait for ready 

sget data 

soutput character 


sreturn to cp/m 
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_INTERFACER 3 SYNCHRONOUS TEST PROGRAM 


* * eH 


* This program will take characters typed on the console and transmit 
them synchronously at 19.2K. baud out of relative user 6 to relative 
user 7, and then back out of 7 to 6 and back to the console. When a 
control C (*C) is hit on the console, the program will terminate and 
re-enter CP/M. : 


NOTE: This program assumes that the console device is an INTERFACER 1 
or 2 at ports 0 and 1. It does not use direct BIOS entry points. The 
synchronous clock jumpers should be sét as described in the example in 

the SYNCHRONOUS MODE CLOCK DRIVER/RECEIVER section. The 
SERIAL MODE JUMPERS should be set-so mat: channel 7 is in master mode 
and 6 is in slave mode. 


* 


base equ) 10h 

udata equ  base+Oh ;data port in and out 

ustat equ base+tih ;status register port 

mode equ base+2h ;mode register port 
‘commr equ base+3h ;command register port 

txreg equ base+4h ;tx int register 

rxreg equ base+Sh :rx int register 


user equ base+7h ;port to select user 
exit equ. 0 ;CP/M reentry point 
cstat equ) Olh sconsole status port 
cdata equ O0h sconsole data port 
tbmt equ. Oth stransmitter buffer empty - 
dav. equ) 02h ‘data available 
* 
* 
* 
org 100h 


START mvi a,0ffh ;mask value 
out txreg sset tx int reg 
out rxreg set rx int reg 
INIT6 mvi_ a,6h sinit user 6 
out user sselect uart 
mvi a,08cH ;set up the 2651 
out mode ssend to mode register | 
mvi a,0fh  ;19200 baud, external clocks 
out mode ssend to mode register 2 
mvi a,0a5h ;synch character — 
out ustat ssend to synch reg 
mvi a,67h ssynch strip: mode 
out commr ;send to command register 
mvi a,0a5h ;dummy synch character 
out udata ;poke in butt to start 
INIT7 mvi_ a,7h init user 7 
out user sselect wart 
mvi 2,08cH ;set up the 2651 


2) 


CONIN| 
OUT6 — 
OUT6L 


IN7 
IN7L 


OQUT7 


IN6 
IN6L 


CONOUT i 


DONE 


mode 
a,3fh 
mode 
a,0a5h 
ustat 
a,67h 


_commr 


a,0a5h 
udata 
estat 
dav 


. conin 


cdata 
7fh 
03 
done 
lla 
a6 
user 
ustat 
tbmt 
outél 
a,l 
udata 
a,7 
user 
ustat 
dav 
in7l 
udata 
la 
ustat 
tbmt 
out7 
al 
udata 
a6 
user 
ustat 
dav 
inél 
udata 
La 
estat 
tbmt 
conout 
al 
cdata 
conin 
exit — 


ssend to mode register 1 


319200 baud, internal clocks 


ssend to mode register 2 
SSYN1 character 

ssend to synch reg 
ssynch strip mode 

jsend to command register 
sdummy synch character 
spoke in butt 

slook for key entry 
scheck status 

sno data 

sget char 

smask parity off 

shas a “c been hit? 
sreturn to CP/M 

jsave in | 

suser 6 

sselect 

slook for ready 


. 3check the status 


;wait for ready 
srestore character 
soutput char 
suser 7 

sselect 

sget status 

scheck for char 
sno char 

sget char 

ssave char 

scheck ready for output 
;check status 
;wait for ready 
sget data - 
soutput character 
suser 6 

sselect 

sget status 

scheck for char 
sno char 

sget char 

ssave char 

;check ready for output 
scheck status 
swait for ready 
sget data 

Output character 


sreturn to cp/m 
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SAMPLE PROGRAM FOR USING THE INTERFACER 3 AS THE CP/M CONSOLE 


CompuPro INTERFACER 3 equates. 


GBI3: EQU 10h sINTERFACER 3 BASE 
GBUD: EQU  GBI3+0 ;Uart data port 
GBUS: EQU- GBI3+Ii sUart status port 
GBUM: EQU_- GBI3+2 ;Uart mode port 
GBUC: EQU  GBI3+3 s;Uart command port 
GBUSR EQU- GBI3+7_ | 3User select register 
I3DAV: EQU 02H sSINTERFACER 3 DAV. 
I3TBMT: EQU O1H ;INTERFACER 3 TBMT 
: CONSOLE INITIALIZATION 
oe This routine performs the initialization 
: required by the INTERFACER 3 USART. 
sTINIT MVI A,0 select user "0" 
OUT GBUSR- soutput to select user 
MVI A,OEEH *8 bits, no parity, 2 stops 
OUT GBUM ;Set up mode register | 
MVI A,07EH 9600 baud 
OUT GBUM *Set up mode register 2 
MVI A,027H . jdtr low, no break, 
sno reset, rts low 
OUT GBUC -Set up command port 
RET 


CONSOLE STATUS. 


This routine samples the Console status and returns 
the following values in the A register. 


EXIT A =0 (zero), means no character 
currently ready to read. 


A = FFh (255), means character 
currently ready to read. 


> 
> 
> 
» 
b 
3 
> 
> 
% 
2 


sCONST IN GBUS ‘Input from port 
ANI I3DAV sMask data available 
RZ If data not available 
ORI OFFH 
RET 


CONSOLE INPUT 


Read the next character into the A register, 
_clearing the high order bit. If no character 
currently ready to read then wait for a character 
to arrive before returning. 


vr vrvwr ve wrvsa we 
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: EXIT A =character read from terminal. 


sCONIN IN GBUS ;Get status from wart 
ANI I3DAV 
IZ sCONIN 
IN GBUD 
ANI 7Fh 
RET 


; CONSOLE OUTPUT 


> 
e 
; Send a character to the console. If the console 
* is not ready to receive a character wait until 

* the console is ready. 

> 

2 


: ENTRY -C = ASCII character to output to console. 
sCONOUT IN GBUS ;Get uart status 
ANI I3TBMT *Test if buffer empty | 
IZ sCONOUT 
MOV. A,C 
OUT GBUD 
RET 
: End GBcbiol3.asm 
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INS2651 Programmable Communications Interface 


General Description 


The INS2651 is a programmable Universal Synchronous/ 
Asynchronous Receiver/Transmitter (USART) chip 
contained in a standard 28-pin dual-in-line package. The 
chip, which is fabricated using N-channel silicon gate 
MOS technology, functions as a sesial data input/output 
interface in a bus structured system. The tunctional 
configuration of INS2651 is programmed by the system 
software for maximum flexibility, thereby allowing the 
system to receive and transmit virtually any serial data 
communications signal presently in use. 


The INS265)1 can be programmed to receive and transmit 
gither syachranous of asynchronous serial data. The 
iNS2651 performs serial-to-paraliet conversion on data 
characters received from an input/output device or a 
MODEM, and parallet-ta-serial conversion on data char- 
acters seceived from the CPU. The CPU can read the 
complete status of the INS2651 at any time during the 
functional operation. Status information reposted 
includes the type and the condition of the twanster 
Operations being pertormed by the INS2651, as weil as 
essor conditions (parity, overrun, or framing). 


Features 


a Synchronous and Asynchronous Full Duplex or Half 
Duplex Operations : 


INS2651 Generali System Configuration 


ADDAESS 
gus 


CONTROL 
aus 


SYSTEM 
PROCESSOR 


Ar} 


1989 National Semiconductor Corp. 


all 


MTAQL 


ee 
ar) a 


AUD RATE 


D 7 
GENERATOR pate 
CONTROL ?} cOMTROL e 


@ Synchronous Mode Capabilities 
Selectable 5- to 8-Bit Characters 
Selectable 1 or 2 SYNC Characters 
Transparent or Non-Transparent Mode 
Automatic SYNC or DLE-SYNC Insertion 
SYNC or DLE Suripping 
® Asynchronous Mode Capabilities 

~ Selectable 5- to B-Bit Characters 


3 Selectable Clock Hates (1x, 16x, or 64x the 
Baud Rate) : 


Line Break Detection and Generation 
~ J-, 1%, o1 2-Stop Bit Detection and Generation 
— False Start Bit Detection 

@ Baud Rates 

— DC 10 0.8 M Baud (Synchronous) 

~ DC to 0.8M Saud (1x, Asynchronous) 

~ DC to 50k Baud (16x, Asynchronous) 

~ DC ito 12.5% Baud (64x, Asynchronous) 

internal or External Baud Rate Clock 

— 16 Interna} Rates (60 to 19,200 Baud) 

Doubie Butiering of Data 

TTL Compatible 

No System Clock Required 

Direct Plug-in Replacement for Signetics 2651 


1add 


| acme} S¥NIDLE 


COMTAOL 


SECTION 


RECEIVER 
ie 


SACLE 


Absolute Maximum Ratings 


0°C 10 +70°C 


Operating Ambient Temperature 
Storage Temperature -BB°C to +150°C 
All Voltages with Respect to Ground -0.5V to +6,.0V 


Note: Maximum ratings indicate limits beyond which permanent 
damage may occur. Continuous operation at these limits is not 
intended and should be limited to those conditions specified under 
DC Electricel Characteristics, ; 


DC Electrical Characteristics 
Ta = 0°C to +70°C; Voc = +6.0V t 5%, GND = OV 


Parameter 
inpus Low Voitage 
input High Voltage 


VoL Output Low Voltage 

Von Output High Voltage JOH = - 100A 
Mb input Load Current . Vin * OV 10 5.5V 
ILD Data Bus Leakage Current Vout 7 4.0V 
io Open Drain Leakage Current Vout * 4.0V 


Power Supply Current 


Capacitance 


Ta =+28°C; Voc = GND=0V 


Tast Conditions 


input Capacitance ig = MHz 
CouT Output Capacitance Unmeasured pins 
cio 1/0 Capacitance to ground 
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AC Eleciricai Characteristics 


Ta 70°C to +70°C; Voc = +5.0V £ 5%, GND = 0V 


Symbol | Parameter in | typ | Mex unit | ast Conditions 


BUS PARAMETERS ; 
Chip Enable Pulse Width 


as Address Setup Time 

tan Addrass Hold Time 

ics R/W Control Setup Time 

tc A/W Control Hold Time 

ios Data Setup Time for Write 

ton “Data Hold Time tor Write 

lop Data Detay Time for Read Cy = 100pF 


Data Bus Floating Time lor Read 
OTHER TIMINGS 
RESET Pulse Width 


Ci. = 100pF 


{aAG Baud Rate Generator Input Clock 
Frequency 
1aAH " Baud Rate Clock High State 
tenn Baud Rate Clock Low Stale 
Int FxC or AXE input Clock Frequency 
tatn TT or Axe Clock High State 
lan TG or Ax Clock Low State 
ind TaD Delay from Falling Edge of Txt Cr = 100pF 
tes Skew Between TxD Changing and 


Ci = 100pF 
Falling Edge of Tx Output : 


Ax Daia Seiup Time 
Rx Data Hoid Tima 


Timing Waveforms 


RESET 


RESET TIMING 


SaaS eeeeeme 
ee, eae = ite aii ene 


07-08 
{READ) 


CLOCK TIMING 


sant Tame Se 
11, 18, 08 64 CLOCK PERIODS) 
a : — 
janet 
hg Dit) [rise 
oe ot oe me 


gc a aaa a 


ines 


Is 
{ouTPyT) 


TRANSMIT TIMING 


RECEIVE TIMING 


Le 


Timing Waveforms (cont’d.) 


Tetris 


patel wala? patay Daias 


ae a 


oalas DAIAD BAIA) DalAa 


ASYNCHRONOUS MODE 


Asta 
SYROET 
SUATUS 
a 
Aanoy 
cibon 
ajaa 
aban AtaAD atad AtAD ataD AEAQ 
STATUS STATUS AHA AWA AKA AMA 
. Oalay (QATAR 10ATAD 1ATAD 
SYNCHRONOUS MODE: 
Om Atty 4 8 EA tak oe De Apt cS Att) 
nao! Ponta] | [ona | | [exaa__| | DATA 
Aolp 


ALAgY 
OvEAAUA 
STATUS 
ar 
ction 
ARAD 
aun F ana 
(DATA R? - ala» 
ASYNCHRONOUS MODE 


TaAOV. FaTMT TMING SHOWN FOR 5 aT CHAAACHEAS. 40 PAAITY, } 33GP 2175 (14 SYNCHAQHGUS BODE) 
AAGY iMNG (SNOWA 30M 27 CHARACIEAS. NO PARITY 25107 8135 je ASTRCHKONOUS) 


MOTE} A JTAAT B17.9 STOP SIT. c SOP aT? 
D isG MARKING CONDITION 


iINS2651 Block Diagram 


SATA BUS 
5-08 


Oth 


nent OPEAATION COMTAQL 


BAUD RATE 
GENERATOR 


ano 
CLOCK COMFAOL 


MODEM 
COMFAQL 


INS2651 Functional Pin Definitions 


The following describes the function of all the INS2651 

input/output pins. Some of these descriptions reference 

internal circuits. ‘bi : : 
: ae 


INPUT SIGNALS 


Reset (RESET), Pin 21: When high, performs a master 
reset on the §INS2651. This signal asynchronously 
terminates any device activity and clears the Mode, 
Command, and Status Regsiters. The device assumes the 
idle state and remains in this mode until initiahzed with 
the appropriate control words. 


Address Lines (A1-A0), Pins 10, 12: Address lines used 
to select internal Mode and Command registers. ; 


Read/Write (RW), Pin 13: Controis the direction of 
data bus transfers. A high inpul allows data from the 
CPU to be loaded into the addsessed register. A low 
inpul causes the contents of the addressed register io be 
present on the data bus. . 


Chip Enable (CE), Pin 11: When jow, indicates that 
control and data tines 10 the device are valid and that the 
specHied operation should be performed When high, 
places the device sn the TRI STATE? condition. 


IRTTARAL 
Daya sus 


SYA/DLE SOMTAOL 


TRAREMATTER 


Teaoy 
TRANSMIT DATA 
HOLDING REGISTER 
Woe ve 
BECEWWER ATNDY 
AECEIVE DATA 
MOLDING AEGISTER 
Ls etren ao 


iD 
av 
POWER 
SUPPLY a 
—< GND 


MOTE APPLICASLE PINDUT MUMBEAS ARE 
INCLUDED WITHIN PARENTHESES 


Baud Rate Genesator Clock (BRCLK), Pin 20: 5.0688 
MHz clock input to the internal Baud Rate Generator 


_ Not required if external receiver and transmitter (Tx 


and RxC) clocks are used. 


Receiver Data (RxD), Pin 3: Seral data input to the 
receiver. 


Data Set Ready (DSA), Pin 22: General-purpose input 
which, when low, indicates either the Data Set Ready or 
Ring condition. Hts complement 13 stored as Slatus 
Register bit 7. A change in state of this inpul causes a 
Jow output on 


Data Carsier Detect (OCD), Pin 16: When tow, enables 
the receiver to operate. The complement of ths inputs 
siored as Status Register bi G6, and an input change a 
state Causes alow outpul on ' 


Clear to Send (CTS), Pin 17: When low, enables the 
qransmitier lo operate When high, holds the TxD 
outputs MARK condition 


Voc. Pin 26: +5-valt supply 


Ground, Pin 4: D yolt reference 
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OUTPUT SIGNALS 


Transmitter Ready (TXADY), Pin 15: A low on this 
output, which is open-drain, indicates that Transmit 
Holding Register (THA) is ready to accept a data char- 
acter trom the CPU. This outpu:, which is the comple- 
mant of Status Register bit 0, goes high when the data 
character is loaded and is valid only when the transmitter 
is enabled. The TxADY output can be used as an inter- 
Tupt to the system. 


Receiver Ready (AxRDY), Pin 14: A low on this output, 
which is open-drain, indicates that the Receive Holding 
Register (RHA) has a character ready jor input to the 
CPU. This output, which is the samplement of Status 
Register bit 3, goes high either when the Receiver 
Holding Register is read by ihe CPU or when the receiver 
is disabled. The AxADY output can be used as an 
interrupt to the system. 


Transmitter Empty oF Dats Set Change (TxEMT/DSCHG), 
Pin 18: A low on this output, which is open-drain, 
indicates that either the transmitter has completed 
serialization of the last character loaded by the CPU or 
that a change of state of the DSA or OCD inputs has 
occurred, Sf the TxEMT condition does not exist, this 
output goes high when the Status Register is read by the 
CPU. Otherwise, the Transmit Holding Register must be 
loaded by the CPU for this Jine to go high. The TREMT/ 
DSCHG ousputcan be used as an intersupt to the system. 
This output is the complemen: of Status Register dit 
SR2. 


Transmitter Date (TxD), Pin 19: Composite serial data 
output to a MODEM or input/outpul device, The TxD 
output is held in the masking state (logic 1) when the 
wansmitter is disabled. 


Pin Configuration 


Data Tarminal Ready (OTR), Pin 24:  Gensrai-purpose 
Duiput normaily used to indicate Data Terminal Ready. 
The DTA output is the complement of Command 
Register bit 1. 


Requast to Send {ATS}, Pin 23: General-purpose output 
normally used to indicate Request to Send. Tha RTS 
output is the compiement of Command Ragister bit 6. 


INPUT/OUTPUT SIGNALS 


Data 1D7-20) Sus, Pins 28, 27, 8, 7, 8, 5, 2, 3: This bus 
comprises eight TRISTATE input/auiput lines. The bus 
provides bidirectional communications between the 
INS2661 and the CPU. Data, control words, and status 
information are tsanstersed via the Data Bus. 


Receiver Clock (AxC), Pin 25: 1f external receiver clock 
is programmed, this input controls the rate at which a 
data character is received. The frequency of the AxC 
input is a multiple {ix, 16x, or 64x) of the Baud Rate. 
Data is sampled on the sising edge of the clock. If 
internal receiver clock is programmed, this pin becomes 
an output at 1x the programmed Baud Rate. 


Transmitter Clock (Tx), Pin 9: If external transmitter 
clock is programmed, this input controls the sate at 
which a data character is transmitted. The irequency of 
the TxC input is a multiple (1x, 16x, or 64x) of the 


Baud Rate. Transmitter Data is clocked out of the 


INS265} on the failing adge of the Txt input. if 
intesna) Uansmitter clock is programmed, this pin 
Dacomes an output at 3x the programmed Baud Rate. 


INS2651 Programming 


The sysiem soltwate detesmmes ite Operative condslions 
imade selectiun, clock selection, date formal, and so 
fosth) ol the INS2651 via ternal Mode Registers 1 and 
2, and ihe Cummand Regisiter. Pros to initiating data 
communications, ihe INS265) operational mode must 
be programmed dy perlormmang wiiie operations io these 
Bint registers wa the Data Bus. The device can be sepia 
giammed at any ime dumng program execution. How. 
ever, the receiver and iransmuttes should be disabled 3 
the change has an effect on the seception of iansmission 
of a chasacies. ; 


The snternal registers of the INS2651 are accessed by 
applying signais 19 the CE, RAW, Al, and AO inputs as 
specified in iabie 1. 


Table 1. Guess My Name 


Function 
TRISTATE Data Bus 
Read Receive Holding Register 


Write Transmit Holding Register 
Read Status Register 
Write SYNI/SYN2/DLE Registers 
Read Mode Registers } and 2 
Write Mode Registers } and 2 
Read Command Register 
Write Command Register 


in the case of multiple registers ISYNI/SYN2/DLE 
Registers and Mode Registers 3 and 2), successive read 
or write operations will access the next higher register, 
For example, if Al equals 0, A2 equals 1, and R/W 
equals 1, the first write operation loads SYN} Register. 
The next write operation loads SYN2 Register, and ihe 
third loads the OLE Register. Read and write operations 
are performed on the Made Registers in a simitas manner. 
if more than the required numbel of accessses is made, 
the internal register pointer returns to the first register, 
The pointers are reset io the first registers either by a 
RESET input of by performing a “Read Command 
Register” operation, but ase unaffected by any other 
read of write operation. 
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Figuse 1, Initiatization Flowchart 
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Table 2. Baud Rate Generator Characteristics (Crystal Frequency = 5.0688 MHz) 


Theoretical 

Frequency 

16x Clock 
(hz) 


Note: 36x clock 1s used in stynchsonous Mode. In synchronous Mods, clock mulliphar 1s ta and duiy cycle 1 50%/40"s for any baud 


rate. 


Actual 
Frequency 
16x Clock 

(kHz) 
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INS2651 Operation 


GENERAL 


The wansmittes section of the iINS2651 performs 
paraliel-to-serial conversion of data supplied to it from 
the system data bus. 


The receiver section of the INS2651 performs serial-to- 
parallel conversion of data received from the MODEM os 
input/output device. Both the iransmitter and receiver 
are double buffered, altowing a full character time in 
which to service Transmit Ready (Tx ARDY) and Aeceive 
Ready (RxADY) interrupts. 


The character size (5, 5, 7, or 8 bits) is progras.) selact- 
able, Parity check/generation and the baud rate may also 
be detined by the program. Nore that the character size 
is exclusive of the start/stop and parity bits. 


SYNCHRONOUS MODE 


The transmitter starts transmitting a continuous bit 
stream once the transmitter is enabled and the Clear to 
Send (CTS) input is low. If the system is late in supplying 
a charactes to the transmitter, then the transmitter will 
send the SYN character (or SYN1, two charactess if in 
double SYNC mode) as an idle fill in the Non- Transparent 
mode, or the DLE-SYN1 character pair as an idle fill in 
the Transparent mode. If this condition occurs, the 


TxEMT/OSCHG output goes iow. 


Tha receiver anters a character synchronization mode as 
soon as the receiver is anabled and the Data Carrier 
Derect (DCD) input goes low, Either one or two con- 
secutive SYN characters must be secognized by the 
receiver. The number of SYN characters is program 
selectable, and data is sent to the processor only after 


synchronization, The SYN character(s) in ihe Transparent 
mode {or DLE-SYN1 characters in ihe Non-Transparent 
mode) are siripped off the data stream after synchron- 
ization. This feature is program selectable. 


An overrun esror will occur if the processor is late in 
servicing tha received character. When this condition 
occurs, the character in the seceiver buffer is written 
over by the character causing the overrun, and the 
overrun status bit is set. 


ASYNCHRONOUS MODE 


“Once iwansmission is initiated, the wansmitter supplies 


the start bit, odd, even, of no parity bit, and the proper 
Number of stop bits as specified by ihe program, if ihe 
next character is presented to the transmitter, it is sent 
immediately atter wansmission of the stop bit of the 
present character, Otherwise the Mark {logic high) 
condition is sent. The transmitter can be programmed to 
send a Space {logic Jow) condition instead of the Mark 
condition, 


Once the receiver is enabled, seception of a character is 
initiated by recognition of the start bit. The Start/Stop 
and Parity bits are stripped off while assembling the 
serial input into a parallel character, If a break condition 
is detected then the seceives sends a character of all zero 
bits and a Framing Error status bit to the processor. 


Succeeding all-zero or break characters are not assembled 
and presented to ihe system. The Receive Data (RxD) 
input must satu to 3a masking condition before 


character assembly is sesumed. The overrun condition is 


checked in the same manner as in ihe Synchronous 
mode. 


Physical Dimensions 


ae 
-wyite 
Bal Bias 
4 
amd 
Byirg 
a9 ayty a9 
ar de 
1 
ry : yee et 
Ace ie ad nae Shay ae amy ats ay 
SLL wan waran * aman ’ 
ale * HY ose pao 
a 4 yo ven 
4 By 
* 3D oom bo4 


aed Daly 
1 34an a bites ae 
2 2a oon vie ate asia baer a 
35s De DS4a DT bts 903) Dae a” 
28-Lead Ceramic Dusl-in-Line Package [Cor Dip {J)} 
Order Number INS26513 
ame 
ao 
aap 
ae Mie 
3 
‘fen 8 
6 36m 3a0 rs nse ie a me 21 
resi yy i Siw dub 
4 \ 
' 13 
abe 260 305 | 404 
san 3a or ann 1 
- ain = ae 3 api 3e82 sus Se 
wae ee = awn = we oem au 
j . me ‘iets 
28-Lood Pisstic Dual-In-Line Package IN) - 
Onder Number INS2661N 
. 
ten Jee aeoncir Medeast Sentcendecte Sed 13 intprantions! iet,, iogen = Haltonat 8 Gecireaics de Broad 43 Gecteesics Pry. Lid. 
Sorpermen ihesheemersi2ts¢ 31/11 Miyake Delding {Hong dong) bi. Avda Bogadeua Faria uma d44 Cor Sud Ad 8 Min Highway 
2900 Semmconducies Dire 9000 Muachen 21 > 9 Vetsuya, Stirquiku-ay 160 91h Floor. , 1) Andat Conpunte 3104 Bayswater Yxioes 315) 
Sanu Clara, Conterran 9503) = Wes) Germany Toys, Thevng Hang flecione Big = LENA Paulas Austiale. 
Tet (408) 237-3000 tes geese 35027 Jet 109) 395-3741 3 hing Yip Sioned Seo Polo, Beas Te 03-729 8333 
WOR 4910) 00-9260 Toles O5-22072 TWA 323-2015 ASCH Keun Teng tetes ielaa 2076 
Xomlon, Hang Kang VIZ1Q08 CARINE 540 PAULO 
Joe 0002613 
Teles 33066 NSEWA HX 
Caple MATSERMI 


Haeonal Gees sob IbbuMe any TespeREehty et vse Ho 2hy tacuHTY SescNBND. 20 Tucue SALEM scAnteS Va Mpled. and Rauonal (serves ihe ght, 
2 2) lshe aethoy ReuCe, to change band LuTyery 


LOGIC DIAGRAM 


2 ]811895/9743 


007 [90> 

oos [40> 4 5.0688 MHz 
pos [39> : 

p04 [38> - 


o 
oS 
w 

i 


IGG GOGE 


m BAIDCLK 


HAAARAAE 


74LS244 
yas 


p17 outs 
016 
p15 
pla 


O13 


FG 


STROBE INTERFACER3 174C e1981 


COMPUPRO division GOOBOUT ELECTRONICS 
Page 1 of 2 


STROBE 


STROBE & 
—, ESTATVAL & 
pRESET 
SLVCLR 


POC 


ESTATVAL 


31 


Txaoy4 & 


RxRDVA & 


TINT 
TxINTL 
TRINT2 
TRINT3 
TANTS 
TINTS 
TINTG 
TRINT? 


oocpc pip es s& 


TRINTEN® 


TXINTEN2 
TxINTENS 
TRINTENS 
TRENTENS 
TRINTENG 
TXINTENT 


ne fo S210 020 82 Df 


RKINTEND 
ReLNTEN) 


RI NTEN3 
ReINTENS 
eRXINTENS 
ReINTENG 
me RXINTEN? 


Sa 9 sjo na Do 


THIMTERL © 


Re INTENZ © 


‘See pages 34 ~ 37 for pin numbers of each USART Channel! 


BE 8 oe A OL OS A A FOS SN ME) PEG EE FS 


2 CHANNELS ONLY 


B 
4 
i 
& 
2 
a 
4 
a 
: 08 & 27 
a 28 
es 
LM 02 B : 
: D3 2 
a 
a D4 & Bs 
H 
a D5 & 7 
4 3 
' 06 & y 
a 
i — 
} 07 
t 
a 
a 
. 
1 +5 
1 
4 
1 26 
t 
a 
t 4 
a 
a = 
g - 
a 
1 
Lj 
8 
& 
e 
t 
a 
a 
a 
6 
a 
a 
H 
12 
fae 
tae 1p 
8 SNF 12 
H cex mL 
8 21 
H cLRe 
‘ 
8 
H 
§ saudc.Ke—22o 
4 
8 
8 
a 
1 
e 
a. 
t 
a 
a 
t 
' 
8 
a 
8 
8 
fe 


INTERFACER 3 


baae waeanonneeesenns, 


174C€ ©1981 


COMPUPRO division GODBOUT ELECTRONICS 


‘Page 2 of 2 


RXINTA 
RRINTL 
RXINTZ 
RAINT3 
RXENTS 
RXENTS 
RXINTE 
RxINT7 


50 GO aN ca DCAD aD OD ED EN FEY TWD FD FL en OCH eh TD 


amma ID conmnetiail 
Spe tr 


> TXRDYx 


m> RAxROYx 


fF 0 ae as an a a DH EN HEN AED De EMD RN YEN EE ED 


A Oa OED RS DHA Py EB Ye LOE YO HE FEN TEP EA PR CS CED 


6 REMANING CHANNELS 


BEEBE S55 OSI BABTSSASSTSBVSSGISBGTSSSSSISSSASSI\IAS SVIAVAVS SSS VSSVSSIS SD sSTTASS STV SS SITS Ss VSM PSs SIS GSITSTISSsesesSasoawmsD 


bazs=> 


32 


ce 


_USARTS 


patenst owe dbicdaenheweuscesacnentescausesaseianceulessececeseeocauen 


USART @ 


ve 
ol 
y3 
D3 
p4 
05 
06 
v? 


3 


Ape 
A} 
SINP a 5 
TE URED ESE D- TxINTp 
ae TaINTEND 
CLR 
RxRDYO : 3 
28 TXENT ! 
BAUDCL KB ORELK shee ailinEns 2 {v5 p> —e sats 


TxRDYD 


RxRDYD 


3 
5 
a 
4 
3 
a 
a. 
a 
a 
a 
4 
a 
a 
a 
tf 
a 
8 
5 
4 
a 
a 
3 
a 
3 
4 
a 
a 
a 
a 
3 
3 
a 
4 
a 
a 
a 
a 
a 
a 
3 
a 
i 
a 
3 
a 
i 
a 
a 
a 
a 
a 
3 
a 
5 
4a 
8 
4 
a 
4 
a 
4 
8 
3 
8 
a 
a 
i] 
8 
a 
8 
$ 
4 
s 
a 
a 
4a 
a 
a 
4 
3 


3 
a 
a 
a 
3 
3 
a 
3 
» 


DDD DHSS RROD DSI DSTBSSS sO BM TSE B AP BTS DSBs SBDPDoOSVASSASIS SBS sVSDpsB 


be wow er eer ee rarer ere wwseres mew en see ee ce HEE EWEN WEE NES EERE EEE BEE E Ee eee E EEE eEr eee seas 


4 


(9 a as ee ae Oe Ea Ta ne i YW es iH Dy UC a Ee On 


USART 3 


be 
Di 
D2 
D3 
O4 
D5 
06 
db? 


TxRDY) & 5| vas pS ce TxINTI 
TxINTEN! & 


RaRDY! [uss ) 8 
b p> RXINTI 
RxINTEN | 2 a 


TxRDYI 


BAUDCLK 


RxRDYS 


DQDPSTBVPVPVISVPV SP Vl SVSTSSBIGIVS HHP Ss Is FS SSTPSUSSAST AISI OSS SV GBSDSIS Sow mmm 


be 


soanarnenencnecnnncaneceenenenan 
prestesacewennnnenncnen ee 
; 
a 
a 
H 
bd 
; pe pes 
me Log} rey | 
ee FT ty, 
ioe = . Nd} 
412¥ : 
; a U6 im ' 
’ 04 2 6He 
ro a vr 
By : 
i oes Coa: a ) | 
: H 07 & . é] ya 
a 
' 2 3 : 
i sy 
+ 
; 
; 
4 
a 
; a 
H 
a —— 
3 = 
H 
§ 
3 
a 
a 
a 
H 
a 
a 
3 
8 
H 
{ 
: r 
a Al DB 
ip q 
S STN TARE a [usp ph —e taser? i 
i cE 2p JxINTEN? B . 
, tik 
2 H 
i RxRDY 2 = re axintz 
 sava AKINTEN2 i 
4 sauocLxe hag 
u 
SI S08 ce taapy2 i 
i SRE : i 
; +5 57 
i 2 S0t em axroy? i 
i SRE : 
F mm 35y ' 
ry 
3 
3 
3 
a 
3 
oe eT | 
S2Bevwa TZ BZ2VwsTVBsVsIsSssasTe2TF 
3 a BISPIAsISS|AVIDAVSsVIswB 2. VT 39S Sess 
Ce err eT Se Se 


Ot 


lay tie tous ae to Gs as OR Rs OR cae a Ka ny RY ad a rs GY MR CG os MN a Ce A Ue OY OO Oe A Ga 
" 
Oo Os PD we Ge Oe Ee OO o> Oe i 
¢ 


ER op De De Dw: 
> 2 oo oD oe aD om OD 
Eee err re rt et = 

sama 

sma zen ana 

Pr 


USART 3 


ap 
al 
SINP 
cé3 
CLR 


j 
TxRDY3 TalNT3 
TxINTEN3 B ; 
4 
RuRDVS & 5 [usa ps re RAINI3 
RXINTEN3 Bo 


TxRDY3 


BAUDCL KS 


RxRDY3 


= VSS BDWVODSIVAISSSSSOVDAGSS SS SAD SIIH SPS ss SSIS SWIM H A DDH oo D9 BD DB ® Dw 
sa Bassa nw 


% 


ce 


SDS TD Aaa SAPD OAT YSPOQIS SAAS TTS 2S TS PHBH SSHBFSFSS2a8]98ST353595555595935 


USART 4 


USART 5 


a 
4 


Dp op 
ry" Di 
D2 RTS b2 
03 —= D3 
ors a 
D5 Dsr D5 
06 D6 DIR 06 
07 an D? 


o 
oO 
o 


4 
a 
3 
a 
a 
4 
a 
3 
a 
a 
a 
a 
3 
a 
i) 
a. 
a 
a 
a 
a 
y 
a 
4 
a 
i 
i 
i 
a 
a 
i 
a 
a 
a 


Ap 
Al 
SINP 
TES 
CLR 


a 

3 

4 

3 

a 

a 

3 

a 

ey 

i 

; 

a 

a 

3 

i 

i 

3 

1 

a 

i 

B 

i 

i 

i 

' 

; : = i 
ROY & 1s ROYS B Le i : 
Tx! ri |v39)p Bes TxINT A qe ; Tx 4 | v39 )p p> TxINTS oF 
TXIRTEN4 & ; : : 7 TxINTENS B H 
Aa 3 4 
i 

1 

’ 
i 

i 

H 

i 

Ly 

H 

’ 

4 

i 

a 

’ 

} 

3 

3 

a 

3 

a 

3 

3 

3 

a 

a 


Y Z 
18 RaRDY 4 8 
RXINTEN 4 2 AxINT4 


TxROY4 


TXEMT 
/DSCH6 


2 
RxRDYS n 
5 
BAUDCLKB BAUDCLKE BRCLK RxINTENS ef us pe Aa INT 


RxROYA 


Gf a He nt FY KS ss 
Wb ae ss 6s st ee Pe Os se a ee at RU YW A en YC OY OGY Ye My OW DD OY DY 
GEO as es ay ee A a eM A Ba ye es Sa te FW ay ss aS A ay re 


SHAGBMO SSW A SATS SODAS SSS IS SBT SSS3VSSHBH BSS SVSSSOHPHSSSSssBTDs BEB DBS2BSHSSHPTHISHSSSVVsSHSSSADABSISSIDIIDSSSB OAS THT HVHSASSSOSoOsPSseD DBD saw 


9¢ 


a 
4 
a 
a 
3 
3 
3 
a 
a 
3 
a 
a 
a 
i 
a 
a 
a 
a 
a 
a 
a 
a 
3 
a 
i 
8 
5 
a 
a 
a 
5] 
3 
5 
a 
3 
i] 
a 
8 
a 
3 
a 
a 
a 
a) 
a 
a 
a 
8 
a 
a 
3 
a 
8 
a 
a 
3 
3 
a 
a 
a 
8 
4 
8 
a 
§ 
8 
4 
4 
a 
i] 
a 
3 
] 
4 
4 
a 
4 
8 
a 
a 
i 
a 
4 
a 
3 
a 
a 
» 


PENS S888 B88 ORES 2H RASS SPOS SDTAASASSN SSSA SS32T2559988 SSE SESS 2220 


USART 6 


dp 
dl & 
02 & 
03 & 
04 & 
05 & 
06 & 


0? 


+5V 


Ap B 
Alb 
SINF bs 
TE6 & 
CLRE 


BAUDCLKE 


SAASSASHDSADSSHSSSASHSIS SIS OV SAOAP SSCS ST SSISSHSISGSVNSSSBISTISSSSSSSSVOBDVIsS 


2? 
28 


wis joa fo fw fe 


26 


: ag 3 16 hq 


a 


5 
TARDY 6 B F | vas p See TxINT6 
TXINTER6 B 


5 
ReRDOYE 6 
RNINTENG pa fusa $e panes 


u36 

ST S0f > xan 
036 

2 Sot axavvs 


(a cs se ss > cs As sr as Oe Aas WE > ams ORD RY cP ED CA Gs eID GN utr ND I A CS > CN Ms Cs Ke sR CP GP ne my MI i Make Ke On a SA OD a a a OY CRD ID Kas a UD as Wi YD 


“4 


(9 1s es us a cae Fr YB A) OP wD Os as sO YA a FN HRP A Yr) CY OY Ce eC 


DSO SSR 22ST SS BD 2ASSSASSSAASSTAS PASSES EAST T ESE Ewe Se DSSS SS eT OAR EH 


Dp > 
D1 > 
D2 & 
D3 & 
D4 & 
o5 & 
D6 & 
o7 = 


+5 


Ap B 
Al B 
TTnP 2 
ti? 2 
CLRB 


BAUDCLKE 


27 


USART 7 


1 16 
28 


wis io jo jw jo 


26 


> 


3 
TxRDY? © : [usp oe TxINT] 
" Ta I NTEN? B 


: i 
v4 RxaRDY7 3 
28 TAEHT Be [059 p2—e nant 
BRCLK poccHs ReINTENT ; 


u36 
LSob ee Tanov7 


| Hag 
1 eo pe RxRDY? 


+5Y 


ce sa cts ae se a BF 0 ET a a rs as 0 es Oe ss OS ee 


22S DO SO SOS SB PRBFASS2HSS9SBSIDIAS STATA SSS SDSSHSHSHSS SS SsSs ao Svesanwaeoad 


PARTS LIST & COMPONENT LAYOUT SECTION 


37 


PARTS LIST 


SEMICONDUCTORS SEMICONDUCTORS 

JU! 7912 U48 74LS367 

U2 7812 U49 74LS138 

U3 1488 'U50 74LS04 

U4 1489 US51 74LS125 

U5 1488 U52 74LS175 

U6 1489 U53-U54 74LS38 

UT 1488 U55 74LS175 

U8 . 1489 U56 T4LS125 

U9 — - 1488 U57 74LS04 

U10 1489 U58 -81LS95/97 

ULI 1488 U59-60 7805 

U12 . 1489 

U13 1488 RESISTORS VALUE 

Ui4 1489 R1-R5 4.7K 

UI5 1488 R6 18K 

U16 1489 R7-R8 = 1.2K 

UI7 1488 SR1-6 5.1K 

U18 1489 

U19 1488 ; CAPACITORS VALUE 

U20 "1489 C1-C4 2.7 uF 

U21-U28 2651/61 : C5-C8 39 uF 

U29 74LS04 c9 01 uF 

U30 74LS02 : (39) 01 uF 

U31 74LS74_—_ 

U32 ~=—-:«74LS10 CRYSTAL VALUE 

U33 74LS74 Xi 5.0688 MHz 

U34 ' 74LS174 

U35 74LS138 SWITCHES 

U36 7T4LS04 Sl 8-Position DIP 

U37 74LS125 

U38 -74LS175 CONNECTORS 

U39-40 74LS38 JA,JB 26 Pin Transition 

U41 74LS175 JC,JD 50 Pin Transition 

U42 - 74L8125 

U43 74LS04 JUMPERS 

U44 74LS244 31-32 16 Pin DIP Shunt 

U45 74LS00 33-314 12 Pin Post Assembly 

U46-U47 74LS266R 35-316 16 Pin DIP Header . 
J17 3 Pin Post Assembly 
(10) Post Shunt 
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COMPONENT LAYOUT 


LIMITED WARRANTY 


Viasyn Corporation warrants this computer product to be in good working order for a period 
of one (1) year, (two (2) years for CSC boards and six (6) months for drives) from the date of 
purchase by the original end user. Should this product fail to be in good working order at any 
time during this warranty period, VIASYN will, at its option, repair or replace the product at no 
additional charge except as set forth below. Repair parts and replacement products will be 
furnished on an exchange basis and will be either reconditioned or new. All replaced parts and 
products become the property of VIASYN. This limited warranty does not inciude service to 
repair damage to the product resulting from accident, disaster, misuse, abuse, or unauthor- 
ized modification of the product. 


If you need assistance, or suspect an equipment failure, always contact your System Center or 
dealer first. System Center technicians are factory trained to provide prompt diagnosis and 
repair of equipment failures. If you are not satisfied by the actions taken by your System 
Center/dealer, please call VIASYN at (415) 786-0909 to obtain a Return Material Authorization 
(RMA) number, or, write to VIASYN at 3481 Arden Road, Hayward, California 94545, Att.: RMA. 
Be sure to include a copy of the original bill of sale to establish purchase date. If the productis 
delivered by mail or common carrier, you agree to insure the product or assume the risk of loss 
or damage in transit, to prepay shipping charges to the warranty service location and to use 
the original shipping container or equivalent. Contact your System Center/dealer or write to 
VIASYN at the above address for further information. 


ALL EXPRESSED AND IMPLIED WARRANTIES FOR THIS PRODUCT, INCLUDING THE 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, 
ARE LIMITED IN DURATION TO THE ABOVE LISTED PERIODS FROM THE DATE OF 
PURCHASE, AND NO WARRANTIES, WHETHER EXPRESSED OR IMPLIED, WILL APPLY 
AFTER THIS PERIOD. 


IF THIS PRODUCT IS NOT IN GOOD WORKING ORDER AS WARRANTED ABOVE, YOUR 
SOLE REMEDY SHALL BE REPAIR OR REPLACEMENT AS PROVIDED ABOVE. IN NO 
EVENT WILL VIASYN BE LIABLE TO YOU FOR ANY DAMAGES, INCLUDING ANY LOST 
PROFITS, LOST SAVINGS OR OTHER INCIDENTAL OR CONSEQUENTIAL DAMAGES 
ARISING OUT OF THE USE OF OR INABILITY TO USE SUCH PRODUCT, EVEN IF VIASYN 
OR A SYSTEM CENTER/DEALER HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH 
DAMAGES, OR FOR ANY CLAIM BY ANY OTHER PARTY. 


IF THIS PRODUCT IS OUT OF WARRANTY, PLEASE CALL THE VIASYN RMA DEPART- 
MENT TO OBTAIN THE FLAT RATE LABOR QUOTATION FOR FACTORY SERVICE. 


Viasyn Corporation 
26538 Danti Court 
Hayward, California 94545 
Telephone (415) 786-0909 
TWX 510-100-3288 


Note: This warranty supersedes all previous warranties, and all other warranties are now 
obsolete. 
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